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[giai] 0001 

[fllfi&Jt] 2001.12.03 

[^Xll^Sff] C12N 

[ m S 21 EXPRESS I ON VECTOR CONTA INING LECT I N GENE REGULAT I ON 

SITE OF MUD LOACH 

[§S^3E] 4-1998-027462-1 
[SSI 

[ S a £1 3 H ] 4-1 998-055453-4 

[SSieJSH] 4-1998-601837-9 
ICHE.I oj] 

[ CH £| £! 3 E. ] 9-1 998-000533-6 

[S»?IS5*e!£] 2001-060445-1 

[MI^SM^SS] 2001-060447-5 

2001-060449-0 

I CH til £J ] 

[CH£I£J3H] 9-1998-000525-1 

[Sl^Si^gs] 2001-060446-8 

[Sl^Si^SlS] 2001-060448-2 

2001-060450-2 

ISSeiaHl 4-1998-027462-1 



mi}: 2002/4/15 



[iS°J3E] 4-1 998-055453-4 

[ S gjoi 3 cj 4-1998-601837-9 

PI^M^g] Agggsi^^^ (KRIBB) 

KCTC 10124BP 
[4^S1»] 2001.11.22 

PI^I&Sl ^SSS,^ 1 ?^ (KRIBB) 

[^itSIS] KCTC 10125BP 

[4^a»] 2001.11.22 

PI^ISSl ^S5§f2?4: (KRIBB) 

KCTC 10126BP 
[^^^JH 2001.11.22 

IMmJU^] 18 
[AH^ = ^£| sumnn §? 

^51 g XII42£°I ^SOII SI8KM ^21 IfOI SS!HL| Q. CD 

§ (Bl) CHE.|£! 

(Oj) 

Pigisis] 20 a 29,000 s 

[^iiS] 42 e 42,000 8! 

0 2 OS 

[&'Ahg^s] 11 m 461,000 a 

532,000 8! 

l&'&m 4»4>S] 159,600 Si 



mn- 2002/4/15 

[§¥AiWl 1. 2^AH-§A||A|(£S)_1S 2. Dl^i^l^iS k\_3B 



sj}^ 2^^, ^ OH- S.^}^ ^^jB], Bl^^l^ eJjEl o.^^> 

2^ ^ £ nl^^lSl ^JrjE-g. -f^*}* i^Kr ^^Bi, ZLE]J1 nl^^o^ 
-fr^l*} 2:^ ^ g °cM^ ^^SS. -^-^^># i^>^ ^^B], ol 

$M #33*1 ^^-1- ^>fi^*3l# 0 l 7fl^d€ -fr-g-^r ^ 

£ 1 
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efl^ -B-^^ S^^* i^-fe {EXPRESSION VECTOR 

CONTAINING LECTIN GENE REGULATION SITE OF MUD LOACH} 

<2> £ 2a~2 C Tr ^€ ^ S^^^ #31 ^H^, 

<3> £ 3^ -R-#*> S^-f^-fr 5^Rr BFP iHS^BKpmlectBFP)^ 

<4> £ 4xr 3)e} 2l^ f s^SJ-fe CAT ^^(pmlectCAT)^ 

<5> £ 5tt pmlectBFP ^ pmlectCAT^ PCR ^-fr iL<^ 

^ Af^l o.^, £ 5a^r pmlectBFP, £ 5b^ pmlectCAT^l ^-fl- ^xJ^jl, 

<6> 3E 6-g- *]^sW ^>^1 pmlectBFP ^ pmlectCAT^El 1^8 mRNA^ 

RT-PCR Ji^fe £ 6a^ pmlectBFP, £ 6b^ pmlectCAT^ ^ 

<7> £ 7^ v] 3 ?-?}*} *H pmlectBFP ^ pmlectCAT^ 2lA}& 
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Bi(pmlectmGH)^ 4^3 -§- iL<^^ 

<9> £ 9fe °<M gDNAS-^-B] ^V^es. -fj- PCR fioj^H A >^1 ( 

<io> £ 10^ v}^*} -ft-*!*} a^fl* if-^Rr ^ ^ s s 

^^E-KpmlectcGH)^ 4^ iL<^^ 

<n> £ pmlectmGH7> o^sl 8 7fl-§^ ^l^^l ^ ^ cflS^- 

<i2> £ 12^ pmlectmGH7> ^ ai^ ^^^^ nj^e)-^ ^ <^ti> tfl^- nl^e}-^^ a> 
S^-i: M-^-^H ^EflS, 

<i3> £ 13£r pmlectcGH7> o)ai^ SHi-Rr O o 1o: l^ PCR 
*l ^4# iL<3^r 

<i4> £ 14^ pmlectcGH7> o]ai^ 7 °<H ^ <H«} cfl^^- oioj 

<15> £ 15^ pmlectcGH7> ^ ^^l; tfl2^ oj^o) ^,g- 
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<i6> £ ^^r* ^¥^1 -B-^^ ^(H^E 

<17> o]^ -fi-#*>3 ^4 <3^-*Rr -fr-fc^ 

£1 *1^8-g- *fl^ ^ Afl S ^. 71^* -fr-g. t^1#* ^ 

7}^t}7\] ^o.^^) 71^^ °^7l«S.fe «fl^*H *34Hg 
^r4^ 'r SL^eJ- <^^^lJl Sit|-( Iyengar, A., Muller, F. ^ Maclean, N. , 1996. 
Regulation and expression of transgenes in fish a review. Transgenic Research 5, 
147-166; Dunham, R.A. , Devlin, R.H., 1999. Comparison of traditional breeding 
and transgenesis in farmed fish with implications for growth enhancement and 
fitness. In: Murray, J.D., Anderson, G.B., Oberbauer, A.M., McGloughlin, M.N. 
(Eds), Transgenic animals in agriculture. CAB International, Wallingford, UK, 
pp. 209-229). a^Hfe S.^ £ -R-#*f 
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£ 3^:3. ^^91 ^#-t 7flAj a}^ o}*} <ajj|L <Hf^lH*V ^s|o1 ^cf. 

71 -R-*!*} o]Aiofl a>^-^ 7l <^ ^ qx\ rti#6\] 7)^7) oy 3L< n_ g 

-§- SLo] nfl-f ^ ^cH^K ^7«7W <H"1MH ^^o] ^ 

7fl*H tiji^ cflS.^o] a}^ <£<>l(sockeye sa i m on)^ MT S.3.S.B1 ^ tfl^Cocean 
pout)^ AFP £S£B|f <£<>| ^^ss. -ft^is}. -g-^-*H ^^^(Devlin, R.H., 
Yesaki, T.Y., Biagi, C.A., Donaldson, E.M., Shan, R.M. , 1994. Extraordinary 
salmon growth. Nature 371, 209-210; Devlin, R.H. , Yesaki, T.Y. , Donaldson, E.M., 
Du, S.J., Hew, C.L., 1995. Production of germline transgenic Pacific salmonids 
with dramatically increased growth performance. Canadian Journal of Fisheries 
and Aquatic Science 52, 1376-1384; Hew, C.L. , Fletcher, G.L. % Davies, P.L. , 
1995. Transgenic salmon: tailoring the genome for food production. Journal of 
Fish Biology 47, 1-19) SE^b €^ °>(Rahman, M.A. , Mak, R. , Ayad, H., Smith, A., 
^ Maclean, N., 1998. Expression of a novel piscine growth hormone gene results 
in growth enhancement in transgenic tilapia (Orechromis niloticus). Transgenic 
Research 7, 357-369. Hi CMV ^S-EEil- ^^^s. C DNA^ 
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4 



-g-H-SH ^^ d H °H^r ^-f (Martinez, R. , Estrada, M.P. , Berlanga, J., 
Guillen, I., Hernandez, 0., Cabrera, E., Pimentel, R. , Morales, R. , Herrera, F., 
Morales, A., Pina, J.C., Abad, Z., Sanchez, V., Phillippa, M. , Lleonar, R. and 
Fuente, J., 1996. Growth enhancement in transgenic tilapia by ectopic expression 
of tilapia growth hormone. Molecular Marine Biology and Biotechnology 5, 62-70), 
<$o] HflE} oj}E| n S£E ^ Q ojd\ A^V-^efi. cDNAt- -§-^H °o lc >H 

^-T-(Hinits, Y. ^ Moav, B., 1999. Growth performance studies in transgenic 
Cyprinus carpio. Aquaculture 173, 285-296), ZL^JL ^) J i L ^} «M 5S£Blt 
3E.^*Rr v]^*] ^^S.^ it^L^M: Dl^-ej-^Hl o]M^. ^-f(Nam, Y.K. , Noh, 
J.K., Cho, Y.S., Cho, H.J., Cho, K.N. , Kim, C.G. ^ Kim, D.S., 2001. 
Dramatically accelerated growth and extraordinary gigantism of transgenic mud 
loach (Misgurnus mizolepis) . Transgenic Research 10, 353-362 ) ii-.5L*| , wj-o]^^; 7] 
CMV =3.JLEi7}- ^Bfs]o>o 1 l^ 7^ A > 3^11- ^j^^ji^ cfl^ -fj-#^ 5E 

^ <^ HJL5LE) ^ 2^Jf^» ^JlJL& t^^EiS A>-g-tr 

<19> ^14, °l^f ^ ^ AHI^^HS. A>-g-^ «V^^E^ c^ofl nfef zl 

^ ^^"1- ^ wflofl i^Kr ^ 7Hr *fl^- # 

^^^>7fl JL , ^ H^SEi#^ ZL %^5L7> M^- #B^H 

Jrs^o] 3f£*V ^0.5. 01 ^fl ^E]^o] yl^ -^^4 ^-^-§-°l u r3E. 

60-6 



&4(Dunham, R.A. , Devlin, R.H., 1999). 

^^1^ ^jb.^ Cfl^2|- ^^-o] a> ; ^.Cf ^^o] 

ti)B] 7flt 6 l A^JI ^cf(Nam ^ a/., 2001). 

° 6 H(0^r//7W5 carp/o)^ 7}% ^ ^slJL 

JsL 01^^0.14 ^Sflo] 7l#Sfe #7RHfl C] ojAj-o} 3J7130] ^cfl^ <H3j£ 
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&SL*\ oil- ^*lH^ -B-g- -B-^^o] ^^o] 1-7>S]^711 

#<H, * ^#3L=.£ -R-^7r4 MT H.5-S-Ei7f -g-^ 

» 0 l-§-«H -H-S*!- w> ^o.q.( Fu> C ., Cui, Y. , Hung, S.S.O. ^ Zhu, 

Z., 1998. Growth and feed utilization by F4 human growth hormone transgenic carp 
fed diets with different protein levels. Journal of Fish Biology 53, 115-129) n 

3£-fHM ^H^Hr 3°1 ^H]7f^| ^<HW ?Hr4. SEtr, ^1^24 

5o r «-(Hinits and Moav, 1999) °j<H wflBf *be1 SS2.e^ <3o} ^vjrss. °- 

cDNA* ©l-§-SH Al3E§>^°fl3E Sr^Srul ZL ^ 7flAj jL47r 7}-§- 

©H ©H£ -B-^7>» o>^^o]ji ^A)^ ^ ^^-g- ^^^Ei 

^ ©11- -B-#4 a^i^f^ 7m°l -S-^-sU $J14. 

[^o] o}^^} t}^ 7]#^ 4*fll 
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A^SLsL ^ ^ °)» i^Hr ^^3* 

<26> ^"71 42-*} -g- ^§V7l £ I^H^r, ^1 1^ 7l7H^ <^7l A^S. 3. 

v}^?}*)^ ^ -fr&x} S^^l- i^Hr DNA1- 

<27> #7l t}^. s.^^- ^*>7l ^srH £ t^H^r ^l^^l^ ^ -fi-#*> 

^» t^B], nl^^o^ EjjBi o.^^ ^ J=L<^ ul Bl^-E}-^^ 

= ^*Kr 1^3, ^l^e]-^^ S3j^ -fr^ 2:^ Jffl ^ 0 J<H 

^ ^'^SS. -^-^^l- Sf§}^ MJ-^hJIe^ ^ ^^.^.Cf. 
<28> £ i&t}-^ S-^-g- ^Z}7) ^^l^r, V)Y£\-*)S>) 

<29> ^oflA-]^ ^(lectin) o_^} ^ ol^ ^3r> 
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<H CAT $ BFP4 ^ E^iEi a^fe -fr^rl-)^ -S-^-ir 

°1« -f-*fl °<H ol-§]- £ s. S^t}. 

4^1, Hf^ *|^Ef*l S3}E} o.^ } £ S£Eif S^Hr S^JjUfl, 

1. "li^l ^€ -ff-^> #JL^ ^ ^ -fKE ^ SAf 

n^ f Oliver iflE] C DNA# Ir^JlS. °}&, nj^e)-*) 

gDNA e}ol«.eiE]^-^E^ ^eJ o]o) ^jjL^-g. «.^^H ^7]A-)<g-g- 

» pGEM-T °H «]E^] -g-^o-^j ^ ^Efls] ^(competent bacteria, XLl-Blue 
MRF'H ^^^«;A17]jl ( a7 ]^ PCR A]-^ (5 jj^ ^jjLifl 2 3 Kb)rg . 

7flS^ #Bfin)c # ^-ol^CpmlectP). 

4#«fl, *m 2:^3* SlWfr BFP(blue 

fluorescence protein) (pmlectBFP) , ^ CAKbacter ial chloramphenicol 

acetyltransferase) IJ-^e] (pmlectCAT)l- ^l^W. 
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°]z\$± (reporter) ^^b] (pmlectBFP pmlectCAT)!- v]^*] #°fl 

33 ^, pmlectBFP ^ pmlectCAT^ PCR ^ °1^H ^^_o 

ol=.o^^l ^ ^oI^-jl, gc^j. pmlectBFP ^ pmlectCATS^Bl #^^1 mRNA^ RT- 
PCR ^-i- BFP ^ CAT ^-^1^ mRNA7> &<%X\ ^-<y*V 

4. pmlectBFPol o]ai^ # ^2j|- D^Ml (f luorometer)* °l-g-*} 

^ BFP ^i-§- Sfr$l*rjL f pmlectCAT^l # S^^g- tfl#o_s. CAT-EL ISA 

# CAT &9l^SLS.^ , u)^^ BflEj 2 S£E ^} 

l-efi^ls. pmlectP^]^ 2.3 kb^l ^\^. -f}-^*} S^^- 

^« i^sRr ^^H, ^sss. i^-fe pmlGH 

^1^1 i^M^H "1^*1 -fr^r S.^}^ v} 3 ?^*] 

s. ^yjiE^ p m iectmGH« 

*]El* <><M gDNAS^-B^ PCR ^-g- 2.4 kb^l °c l0 i 

S = ^-^i^># TA ^f-Sfl pGEM-T-o]^! ^jB]S. 

#3.^}JI(pGEMTcGH) ^ItlrJLi SacHS ^5]^>^ 2.4 kb^l °<M = ^ -n-^*}» 

s]^rtb -f , ^1 -§-«Jt!: ^ll^rJLiS. ^^r*V pmlectP^ ej^H^rf (pmlectcGH) . 
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<38> 3. ^3 TJ)^X]ty CQG)*) ^A> 

<39> (1) 3.^% 

^4 pmlectmGHl- 4^*1 ^?H1 oHl^l^r^Kn. JfsH^ JL^# 4 
<4i> ^#€^8: ^fl-g-£« 3H4fe ^ 53 AS ##5q&°- 

cflS^ *M ^ 7 Wfloj ffr^o. j^,} jc^ > tg^^- l 

26-42 %JL 4 t £*>7fl 444 ^1 1 >*fl*fl FO ^4*1 #4 -E^^H(mosaic) 

44^524. 2 4^(F1) <34 ^#37H1 JE^Rr A)^ol tfl^ 

<^l^ofl 6-10 «fl4 7^5)- ^% ^^4. Fl ^^^KpmlectmGH) 

1- cfl^S Affi^ Jl^r-i: a] js^J- ^4, <£*l 4 ^^ll^l 4*fl 4 1.5 «fl v-fl43. 
7fl^l€ 4fi^J$ JL-i^g- ?ASL?L 44#4. 

<42> (2) Jl^l *§^## -frS. 

<43> ^4 4^44 -ft-*}*} 4-E- o^o] oj^oj)^ 3.^3. £ 

^1- 2^4-71 4*1), 4^44 Bfl^ o.^> H5J2.44 o o io] /j^aa 0.3 
4» pmlectcGHl- ° 0 1o i =t^§\H ^>l^^Jl -^sW^I <8<H 
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^ 4 7ll^ PCRofl S}3H ^^o] Tfl^o]^ FO 7fl^l-4 tfla^S] ^ ^--f^ 2i 
4tr £4, ¥ 3tf #3 ^ ^^#<H1^ -fH93Sl *W7> M^-H £t 95 % 

3 ^#-1- J£5S4. ^ji, °<H^H^r h1«H <H 

^7} ^ 71H 30 Sao.nl, 2^ 7 7M*Wfe ^ »7fl7l- 

3 afl oj# *H7> #4. 

<4 5 > ^Hl« ^ ^ iL4 o.s 

3^ 4M4. 

<46> [^H 1] T2)^7] alE^ 0- ? ^]- a 3.^3 g -ft-JE. ^ 3^4 

<47> (1) nl^^l gDNA Bl-olU^BlS-f^ ^ ^-^^> ^ ^ 

<48> ® *1^44 liver HH I^Rr EST M ^ JiJisH eji^ -^-^}. 

cDNA4 fe^ EST (GenBank = http://www.ncbi. 

nlm.nih.gov), gDNA 4°1 joe] e) ofl a4 bjjb} ^-^a># §-&)*>7l A>-g-sr>^ 
4. PCR "J-^^r <>]•%-, 4°l^-^l7fl\i ll-dUTP(digoxygenin 11-dUTP) (Roche 

Molecular Biochemicals, Germany)^ i4«H 4°l-ti&M 4-§-4S^4. 
<49> (2) ^l^e>^l genomic DNA 4°1 ii^ ^-fr S^fe 44*13 ^^^(titer)# 3z 

60-13 



3«H ^MMIi KW251 5^3.3 #<g# ^f-*i) # 500,000 7fl^ #2}3(plaque)7f 

*V o^-fr ®^ ol-g-^H W t}o]^^ (filter 

hybridization)!- t^*}^. Genomic DNA eM^^^H # *§*■-§• ^*fl, ^ 
#Br3( lambda phage plaque) "t-E-g- 150 mm SflHBj^^H ^ Hfl^ofl 

50,000 7fl^ 10 7fl« ^wl^Jl, genomic M-* 1 

B\ t\o]w^\^M. ^ ia.sl^* ^l^c}. *}o]*?]B_3[±r ^ir(Roche) 4 

2) 7|;§. (Non-radioactive digoxygenin labelling and detection kit)-!- 0 l^-^r°^ 
*}$oj3, 1 iHEj^i t^tl z| 3 S) «}4 

^^*H ^ *}°}*?)5Ls[ *IlHH 100 % °M ^Jl* J±<>1^ faff ^ ^ 

<so> @ ^4 3# 6 7fl^ tffl ^^Sl^ 

^ DNA* ^e^fS^. DNA* BamHI, EcoRI, Hindffl, Sad, Kpnl, 

Xbal, Xhol, PstI it^fe cf<£tr ^JLi^ 3&tt S^S. ^ 

* #7l<8^H H7l# HlS^H ^ItrJLdb *M3 4 

oM DNA°)1 7.-] eJ)H -f^H- 3£tg-*}^ ^-g- J^ji^7l ^Sfl ©3] o^^H 

-H^ ^(Southern blot)l ^^534. -fr^*}- ^*VJl^i ^3* 

f-sfl S^Sral pBlueScript II KS (-)CStratagene, USA) ^ ^ s 
S^(subcloning)s->S^r. 
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3L± *H3*>aI, oil- 7]^-o.S. ^d^# 31 <>f7fl(Exonuc lease) m* °l-g-^ 

«o v ^(Erase-a-base)^-S. tr^r 'SHM 4^1 ^ 

DNAS] Jf£ ^ltbSi *15E. * ^-g-^ ^.g. q-Bf^ 5jo]c}. 

4£ ^#^r tfl^S ABI 377 ^ <§7H<i ^ 7 ]( PE Biosystem, USA)^ 
Hicfo] B]T3lvilo]E] a]^^ 7lB(Bigdye Terminator Sequencing kit)(PE Biosystem, 
USA)» ^ ^^o. t ^ ) 4 

^7H<i ^iL# <g7l^<g -g-^ ^B^H HSZL^(Sequencher; GeneCodes, USA)# 

331 ^H^s <a^^l^4. 

^H^o} -{^^(GenBank) ^# -f^fl ^ -rr^r 

.£ 2^ nj^^l HjjBi o.^^> ^ i^^^] ^i^] <g7H££ q-B]-^ ^ojlL, ^#^1 

© ^ ^T-r ^-^>7l ^tfl, Aj-71 <^7lA^ £-AJ ^ 

«1^7flAl ^s.o] ATG^ ^fl* l^-o}^ 4°V^] DNA^l ^lt!-S^ a] 51 u]-b}-o_ s 
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«^7]W 5'^ tffl #2^*1 = P BS II KS vfls ^w#5.^tr 

^ ^ ©sq- £o) 2 ). 2.32 kb^ 5 1 -upstream ^4 

£-3^71 3*fl, ^(forward) = 2r°H lecP lF^f <^ (reverse) HeH 
^ lecP lR-i- ^jfi ^-^^ 2^*-<H# if-^ffe 4<>H DNA 

♦ tfl#a_3. PCR# ^^rS34. 

lecP IF: 5'-AAG AGT GTG GCT TTG ACC C-3* (>M^ 8) 

lecP 1R: 5'-GGA AAA GTG ACA CAT CTG C-3' i*\<& 9) 

PCR ^-taV-g-ofl^ ^o.^ ^ 

(PCR ^«M-<*] S^) 

28 fd 

15 mM MgCl 2 f-fr 10X PCR £^ (Roche *}) 5 fd 

10X dNTPs(Zf 2.5 mM) 5 ^ 

5 uM ^i-^ (forward) H5t 0 H lecP IF 5 fd 

5 uM ^-^ (reverse) Her 0 ! 13 ! lecP 1R 5 fd 

Taq DNA (Roche, 5 unit/ fd) 1 fd 

^ DNA(50 ng//ie) 1 ^ 
(PCR S?i) 

1 A >°1#: 2:71 94 °C 2 
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<68> 30 AH#: 94 °C 1 60 ° C 30 2:, 72 °C 1 * 30 2:. 

<69> 1 A r °l#: ^ o^^- 72 ° C 5 «- 

<70> © S^^m-i- #3^*1 H ^E^ofl #5.^^>7l PCR ^ Ali£fl(pcR 

purification system, Promega °l-§-*M PCR -tHrS-f-Ei He^H^r dNTPs 

-f, pGEM-T a]*] ^^(pGEM-T easy vector, Promega Til o]^^- ^ 

<7» (-g-^- 3^8) 

<72> 2X T4 s]7>^l 5 ^ 

< 7 3> pGEM-T o]^] 1 ^(50 ng) 

<74> PCR 1/^(100 ng) 

< 75 > ^-fK 1 2 id 

<76> T4 DNA e)7Hl 1 fa 

<77> *V-§-oj ^s)^ 3)7lM£ 5 ^« #|*H «N|eJ°r( competent 

bacteria, XLl-Blue MRF'H CaCl 2 ^^^^l^JL ^S-*V PCR 

«1« 2.3 Kb)# #3^*1 S# ^o] ; pm iectP5f ^^^>^cf. 

<78> o]^ ^-o] pmlectP^ tfl^ £. XLl-Blue 

MRF'ofl ^^a]^ ^^^<a^-^] 2001^ 22^7]- 7] KCTC 10124BPJL 
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<79> (2) eJjlfl -jf^*} S^Jffl* ^^Hr a) 3.3 -ft-*!*} ^tifl E ^ ^ 

<so> ® BFP(blue fluorescence protein) pQBI50(Takara)5.^Ei *)ltr 

ii Apal 2r Sac II -f-*fl 0.8 Kb^ BFP -fj-^V s|^tr pGEM T <>1*1 

Apal ^ Sac II °1 #5^*1 = # Sal I 4 SacHS. ^^>JL, 

i?HH ^l^tr pmlectPS^-Bl Sal I ^ Sac II f-i=fl 

sl^tr e^M^ 3.31 nl^^l 33 o.^^ ^gtu^ bfp ^^«fl 

^ -n-^^V« i^>^ ^^B-l pmlectBFP(6.2 kb)l- ^^Sltf . IE. 3£- nj^e)-^ U] 
^ -fr#*r ifsfe BFP ^-^^Ei(pmlectBFP)^ ^-^^ *i°^^r £ 

<8i> (2) CAKbacterial chloramphenicol acetyltransferase) tt-^M- S^r^ pBS 

II KS 1-2^*1 2=1- Saclisf SpelS. ^^JI, -g-^ S^* °l-g-*M pmlectPS^-E^ 
SacH/SpelS. ^€ 4)^*V 4 1 , ^11- ^ aMM^^g- -f-sfl 1^5} 

*1 -fr3l*r CAT ^«Jj^ If^b P mlectCAT(6.1 

kb)# ^1^>^4. £ 4^r 2 -3j€ -B-^^]- 2:^^* SE^Kr CAT 

^^(pmlectCAT)^ afls ^^rxr S.^ 0 !^. 

<82> (3) vWQx) ^(direct inject ion)# 3)€ -fH*I*} 2:^-^ 

3 ^ -H-3E. ^ 
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<83> © $HH *fl*H3 BlSBl ^^(pmlectBFP 5? pmlectCAT)* ol-g-*H £ ^ 

5}>inl= DNA pmlectBFPl- £3^: ^, 50 (d$\ °1*><3 3H^(PBS, pH 7.4) vJH 

20 * 40 (15$ DNA7> ^-oj-oi^ ^3ES 2^*H &v]^#x%. Sfl^^ 7 'l^^ -f-sfl 
nl^sj-^ ^7flt!: ^, 0.5 cc 1/26 G ^Mf- °l-g-<sH # 2-z\6\] 2 Q * 40 

21 pmlectBFP ^e}in]i= DNA (50 fjl)% ^°^\^. ^ 4- ^r#-§- ^4 sfl-*f7l^-g- 
ol-g-^H ^7fl^ -^-^-ir 4*1 4 7 flel-£ch z]- DNA ^fS 4 43^ 
cfli^Sr PBS^ 50 fd A A ^r°d^ 4 4el# ^^4. °1 *} °1 7fl*fi#£- 
25 °C ^ AV-g-^«c|-. 

<84> -g-<a^: ^^-2.3. pmlectCAT -ff#4 n]^-^ 7J0I] o}^^ ^ 

<85> ® ^A> 4 ^ ^ 4*1 SflJMM 7l^# f-«fl ^A>2} 7fl^l-S.^ # 2:3)1- ^ 

#*>$t4. -^^u^ *Hr # AULofl ^^Dl^l-Ol ^fl*^ oJJ=L 

1- £}-<ys}7) ^sfl, £2] o_j«. (10 mg)1 . Al^.5.«-El *fl#|*>JL DNA* ^ 

^ PCR# ^*}534. PCR #-g-°fl 4-§-€ ^ojn^ B FP 3#-g- 

BFP IF ^ BFP lR^g;, HS]JL CAT ^*fi CAT IF CAT lRl 4-§-^4- 

<86> BFP IF: 5'-GGC CAC AAG TTC TCT GTC AGT G-3' (^1 10) 

<87> BFP 1R: 5'-GGG CAG ATT GTG TGG ACA GG-3' (*!<! 11) 
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<88> CAT IF: 5'-CTA TAA CCA GAC CGT TCA GC-3' H£ 12) 

<89> CAT 1R: 5'-CGC CCC GCC CTG CCA CTC ATC GCA G-3' HI 13) 

<9<» pcr ¥ s.¥ *«a^>ii <^>2fl^ ^ 2l34m ^^a^. 



<9i> (PCR «H-'«3 2:^) 

<92> ^^-^r 28 M 

<93> 15 mM MgCl 2 f-n- 10X PCR (Roche 5 

<94> 10X dNTPs(^ 2.5 mM) 5 fd 

<95> 5 uM ^ (forward) 5 ^ 

<96> 5 uM ^(reverse) 5 fd 

<97> Taq DNA v\ ^} (Roche, 5 unit / fd) 1 ^€ 

<98> ^% gDNA(200 ng//^) 1 

<99> (PCR 



<ioo> 1 ^>o]#: 2:71 94 °C 2 

<101> 30 94 °C 1 58 °C 1 72 t 1 ^ 30 a. 

<102> 1 a>o]3. : ^ o^^V 72 TC 3 

<ios> £ 5^ Dl^-aj-^l Tj-ofl o]^i^ pmlectBFP ^ pmlectCAT^ PCR ^2f» iL<^ 

^tt A>^lo.s., £ 5a^ pmlectBFP, £ 5b^r pmlectCAT^ 7j-fojcf. <x\7}o\)*}, M^r 1 
kb sflcKGibco BRLHJI, 5. 5a^ efl<?] l~3£r PBS^-fr efl^ 4-6^ 
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pmlectBFP 20 jug* ^ , hb)JL efloi 7-10^ pmlectBFP 40 jug* S^j 

* M-eHU, £ 5b^l 31<?1 1-3^ PBS 1 ?}-* ^<Q& cflS^, efl^l 4-6^: pmlectCAT 20 
/*g* T°Jtr , efl^l 7-9^ pmlectCAT 40 //g* M-E^tf. 
£ 5«*)H S-e^l-E. DNA7> # J2j s^MH BFP Sfe CAT -fi-£*}7> 
^€ PCR ###<>1 ^#3$^, -fr*!*} o]Aio] ^3.0 S ol=c^^^ 

® BFP g CAT mRNA ^Sl^M ^*fl, ?i S^j^ ^«K^ 0.2 g)AS.^-Ei 

# RNA» * RT-PCR* ^^r^^f. S^AS^-Ei # RNA« £r3*}7l ^Sfl 
Roche a>o) 7lH(TriPure isolation kit)* °l**r$-2-^, 1 jug^ RNA ^ 10 
unit^ DNase I (Promega)* 37 °C°lH 1 S^SH RNA ^ifl 
SRr DNA^l J2.<£* aM*)-^. HV-g-ol DNase %^* afl^^M ^*fl 90 M 
*1 10 £ »<J-*l*r ^ , RNA 1 /zg* RT-PCR* n^rSS^. RT-PCR^: Roche 
*}$\ 1 #31 RT-PCR (one-step RT-PCR system)* °l-§-^H, 50 °C<>1H 1 

<**U} ^(reverse transcription)^ ^Js]^ S r $31, £*r3°-5. 
30 4°lf2l PCR *H-ol ^o^];^ *>^nf. °H ^)~§-£ SEroj^^ WH^r 

i 6^r ^1^^] *H pmlectBFP ^ pmlectCAT^E] mRNA^ 

RT-PCR £^ ^^-1- Ji^fe a}^^, £ 6a^ pmlectBFP, £ 6b^ pmlectCAT^ ^ 
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-folcK o^HH, 1 kb Sflcl^ 371 S^KGibco BRLWuI, £ 6a^ i^tl 1-3^ 
PBS^ ^°g*V cfl^-S, eflo] 4-6^ pmlectBFP 20 /zg-§- tr S3], zl^ji eH<y 7 
~9-b pmlectBFP 40 //g-|- ^^*V 2*1^- Jl, £ 6b^l efl^l 1 ^ 2^ PBS^ ^ 

°Jtr ell^l 3-5^ pmlectCAT 20 ^ 2:3] , zLe]ji efl<y 6~8^r 

pmlectCAT 40 //g-§- M^W. £ 6 ^1^ ji^, BFP ^ CAT -fr^o} 

mRNA7> #°1H ^5)0^0. <£ ^ fltj-. o]ofl uq-e^- , a. o.^ 

© *H pmlectBFP ^ pmlectCAT^) -g-sfl BFP ^ CAT 

^€ ^ ^fe7>l- ^H^cf. ^ ( pmlectBFP^ ^£ pmlectBFP7> o]ai^ # 
^ tflAj-o.^ ^#7fl(fluorometer)!- °l-g-*M nfaH^ ^ ^a.^ 33-o]*r584. ^ # 
S^l 0.1 g# ^#-g- (extract ion buffer) 2 m«(200 mM E5li pH 8.0, 0.1 mM 

PMSF)<>1H MsKhomogenizationMHJL ^£&|(5000 rpm, 10 £-)^H *Hflsl*l & 
2:^)4 p^s} ^1^7)1- ^l»^r ^, ^--§^# 4^ 460 ranoflAi ^ 7 ]^ 

pmlectCAT^ ^-^M 3l*lW, pmlectCAT^ o]x\^ 3. ^^g. ^ 

A o^5L CAT-ELISA1- ^^4. ^, Zt 22] 0.1 g^ ^ ^#-g- 3H^o_5L 
711 * r 31tr ^ ^£3* ^-*fl ELISA1- 4^r£4. ELISA^ #sl# 

S^- Si5flcl4l CAT-%1- *11 (polyclonal horseradish CAT-ant ibody)# 3E^ r ^ CAT- 
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ELISA 7)B(Roche A »« °l-§-*r53-<^, EL ISA *H-°1 fes]^ ^ 405 nm«IM *H 
3i l 1-31 °]B s]c](microwell plate reader)!- °l-§-^H CAT 

£ 7^ Qo\] o)ai^ pmlectBFP 9? pmlectCAT^ ^.ft- ^sf* 

q-Bf^ ZL2fl^ol4. ^71^]^ ji^ t BFP * CAT -a-Sl^o] BFP ^ CAT 

^«JiE-1(p m iectmGH)^ 

^oflAi ^£ nl^^l sjjEl ^Jf^-. S.^t}^ pmiectP #sf^n]- 

1- SacH ^ Spells 2.3 kb^l ^ Sj^sj-ji, c]^sf^] 

Jiss -fr3l*r» i^-SRr P BS H KS #^^l = (pmlGH)iE SacH ^ Spe I 

1- i^*Rr ^Br^l ^Jths. ^v^b] pmlectmGH(7.4 kb)# ^z^cf. £ 8^ 
^l^^l ^ nl^^l ^Vjrss. ^^Bl( pm lectmGH) 
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*\}^& #5^*1 = pmlectmGH^r cfl#-g- co// XLl-Blue 

MRF'^1 ^^^«rA]^ ^^^^l 2001^ ll€ 22<£z\ 7}^S. KCTC 10126BP5. 

(2) ^^^1 2J]^ 2^^* Sf-^ ojc^ ^^es. 

^^(pmlectcGH)^ ^ 

>D2:«f7l 3*H, ^ °o 1o 1 genomic DNAS-f-B] PGR f-^fl 

Ji« h>^\°S ^ SfiKM cGH IF ^ ^ ^M"! cGH 1R£ £o] 
-II, PCR aV-g-S^l rrj-s} PC R^ ^sg^c)-. o] v% , ^3-^ <5>7) 

^H*H cGH 1F^ 5'^ofl SacH SeH^t- ^*}£t}. 

cGH IF: 5'-CCG CGG ACA AAC ATT CAC AAG CTC TTA ACT AAG-3' (>H<1 14) 
(Sac I ) 

cGH 1R: 5'-TTC TCT ATT AAA GTT TTA AAT TGC ATC CA-3' HI 15) 
(PCR w}-§-^ ^) 

Ir^^r 28 id 

15 mM MgCl 2 ^-R- 10X PCR (Roche) 5 

10X dNTPs(4 2.5 mM) 5 
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<i22> 5 uM E^H cGH IF 5 id 

<i23> 5 uM ^ = cGH 1R 5 id 

<i24> Taq DNA l-sH^Ml (Roche 5 unit /(d) I id 

<i25> ^% DNA(1 ml id) 1 id 

<i26> (PCR S£) 

<i27> 1 A>ol^- : 3^7] ^ 94 'C 2 f . 

<i28> 30 ^H-I-: €^ 94 °C 1 o]^^ 58 °C 1 72 t 1 f 30 

<129> 1 *H#: 3^ 72 °C 5 ^r. 

<i30> PCR^l £]*IH ^-iL^l 2.4 kb^l ^^sss. -ft-*!*} TA -f- 



sfl pGEM-T ^EKpGEM-T easy vector, Promega ^})S, pGEMcGH* ^12: 

S^tf. £ 9^r °o 1c H gDNAS-^Bi ^ ^ s ^ ^t.}2] PCR iL<H^r A>^o]cf. 

°<H ^^^s. ^-^^>o] ^*fl, pGEM T-°l*l ^E^l # 

PCR *V#3 -g^f-o.^ ^7} sj-ol^cf. 

<i3i> © °J<H -^^^>1- Ifs}^ pGEMcGHl- Sac II 3. °<H 

5L^£. 2.4 kb* 21^>J1, ^1 pmlectPl- ^ ^lt!:5L^S ojs- 

pmlectcGH(7.7 kb)# ^^i}. £ 10^: ^ -fr#*f 
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<i32> o}s^ £o) l-B^^S. pmlectcGH^ tfl^ ^HM|3E. £. co// XLl-Blue 

^^^H^ ^^*)-<S^ofl 2001^ 22<Q*} 7}^5. KCTC 10125BP°- 

<.33> [-a*H 3] $33 El^gM^ <*M3 &2 

<134> (1) Jl^^- ^l!*^ Dl^-s^xl -B-s. 

$1*1 3 pmlectmGH* ^l^^l <>1^H -fi-S. ^91*}% 

<i36> © ^H^l^-i: <^fl ; pmlectmGHS ^^-e)^H 100 fig/m&S] *H|*| 

^-§-^(10 mM He^-HCl, pH 8.0, 0.1 mM EDTA pH. 8.0; 0.05 % sflfe 31 
nl^^l oj-^, cfl^S. 6-8 IU/g^ 

HCG(human chorioninc gonadotropin)^- 4# ^A}^-o} 25 °C^1>| 12 -£o> *£x\-5\ 

^4. 12 ^}o] ^7fl*}Jl 4^^>J1 0.85 % NaCl -§-<*H] 

lx 10 8 ^^Hli/MS sH*H 4 °C<HH H^^tf. ^^ilS.-^Ei 4«- ol 

-g-^H ^<5}:n. 1000 7fl# 3^3^ 300 ^7}^tf. 5]*] ^ofljzl- 

^ ^o]§ ^ 25 # 1 m «l- ^7}*H ^^a] 71 Jl, 50 25 °C -§-5. 2 

5] ^l^tb ^ 25 °C ^-£r i£r^4. =7^^ i 41 
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7H .EiH^ ^-i- 12 £^<H \+^g- ^^JI ^71 ^-g-^ofl § til si 

pmlectmGHl- , nj^cl^o] ^ ^ 25 °C Y 

<137> @ ^^Mfl- 2 7fl^7H *}^*}3L ^ 2 7^*1) PCR ^-Sfl 

pmlectmGH7V o]ai<£ n^E^lS ^H^tf. PCR fl«fl *l-g-€ H.eM 
^1-8: "l^eW ^ HS-SB^ofl to^^l ^ lectP 2FW2J- v}^*] ^ 

sss. ^-^Hl #SL3SI H.eJ-°H miGH 3R» °1 -g-*H!t£.^ , zl »&-§- 4 

<i38> lecP 2FW: 5'-GTT ATG GAG TCC CTC CCA A-3' 16) 

<i39> mlGH 3R: 5'-CAG CCA GCT GGT GCA GGT G-3' HI 17) 



<i40> (PCR a^) 

<hi> IrTf^r 28 

<i42> 15 mM MgCl 2 ^"-n- 10X PCR ^<5» (Roche) 5 fd 

<i43> 10X dNTPs(^- 2.5 mM) 5 fd 

<144> 5 uM ^5}°H lectP 2F 5 fd 

<145> 5 uM q$ ^eH 13 ! mlGH 3R 5 fd 

<i46> Taq DNA (Roche, 5 unit/fd) 1 

<i47> ^ DNA(1 ug/^e) 1 fd 
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<148> (PCR 2i&) 

<149> 1 Afol 3. : ^ 94 °C 2 f . 

<iso> 30 aH#: 94 ° C 1 58 °C 1 ^ 72 °C 1 £ 30 

<151> 1 A>o]-t: ^ 72 °C 5 

<i52> cf^- £ l£r pmlectmGH7> o]a)^ ^^^^.^ <^tiV c)^^^ cfl 2 ^ofl^ «- 

2}- 2?m *fl2] <H*)1^ M-^^ 3Mt}. 

<153> [& 1] 









DmlectmGH 


0.0-1.0 




144 




7 


1.1-2.0 


221 






138 


2.1-3.0 


365 






209 


3.1-4.0 


109 






121 


4.1-5.0 


12 






38 


5.1-6.0 


0 






16 


6.0-7.0 


0 






96 


7.1-8.0 


0 






11 


8.1-9.0 


0 






14 


9.1-10.0 


0 






18 


10.1-12.0 


0 






15 


12.1-14.0 


0 






24 


14.1-16.0 


0 






18 


16.1-18.0 


0 






1 


18.1-20.0 


0 






1 


20.1-22.0 


0 






0 


22.1-24.0 


0 






1 


24.1-26.0 


0 






0 


26.1-28.0 


0 






0 


28.1-30.0 


0 






0 


30.1-32.0 


0 






0 


32.1-34.0 


0 






0 


34.1- 


0 






0 




851 


799 
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3, pmlectmGH7> ^TOf 9H*-Hr ^ ^-fr £fe yfl^^o] # 

2:5 ^l^^l-i-i- AjS t)-^. 4|<s] 33. ^(Northwest Marine Technology Inc., 
USA)-!- ^r^^H ^r^ofl ^^cf ojufl 25 °CS- ^f^^H ^ 

A rS(39 % ^^)* ^^l-^i 9 7flf7M ^ 7 ># wjin «^s|-^cf. 

^ £4, ^^^1 cflS-?^ ^*<H «l*fl zfz}- 7 Hflo) 7].^^ ^Kg_ 

Ji<H, -S^^SAl tfls^sl 5g 5 o^l^ol 12+2 g o] ti>^ pmlectmGH ^ ^-g- 
89+ 14 o^l^l; ufel-ifl^cf. £ 11^ P mlectmGH7> o]*\Q 8 7 fl^ 

* D 1^2f^l <IM tfl^ 37 ] 5 Hlii^Ai 10]^ AV^lojrf. 

7] ^^#^r z>4 89-94 %, 83-90 % ^ 82-91 %S. M-Bj-uf cj]2^o| ^_ 0 ] 7} . 
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&$WpX).05). -"Ml-flS ^3 ^ *H 20-30 nil- tfl^-o.^. ^7] hJ-^ 
3. PCR ^*J*H -3-^4 2rA>^Jl ( n £ 2 ofl M-Bfvfl^Cf. 

5. 2^ F0 nl^^l^E] FL o S pmiectmGH -fr^s] ^ u)- 

<157> [S. 2] 





(%) 


(%) 


2:71 

(ft) 


(ft) 


CON Ml 
CON M2 
TGM#1 
TGM#2 
TGM#3 
TGM#4 
TGM#5 


91± 4 

92± 3 
93± 5 
89± 4 
92± 3 
94± 3 
90± 5 


85+ 6 
89± 4 
84± 3 
83± 5 
90± 5 
89± 3 
86± 6 


82± 4 

88± 3 
84± 6 
88± 3 
82± 5 
90± 4 
91+ 5 


0 

0 

27± 4 
38± 4 
32± 2 
42+ 1 
26± 4 



3 11^1 JUS, pmlectmGH7} v)^x) Tfl i 7-fltfl 5 

nfe] 7 > t^g. Aflifls -fr^* ^^53 o.^, zz +&7\. ^ 2 6~42 %JsL 4<£ 

© 711 2 ^cfl(Fl) ^71 ©<i] U-^^l oj-ef a S a>^ 6 

Fl 3** ^ 1 ^, 2 ^ £ 3 ^ 30 **|* A d 

^ ^ 60-70 n]^^ j77^v 7fl^lS# ^iL^nf. 4 Tfl^tS. 2 

^HHKSHH 1 ! 22*1 H o^o] ^^71(10-12 g)^l S a>^ ^ 6 

7pfl#^ 3.^ 2 ~3 7fl-i oliflofl ^37H1 JEg-tt tfl^^ 
9 7fl^ofl ^ H7 Hl £^>^cf. ^ H 7H1 JE^fe A^-fr 7 l-o. 
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3- tflS^ <H*fl^4 6 6~10 7>#2|- iLSftf. 

<> 60 > © ^ 2 7fl€€ Fl nl^^KpmiectmGH) 3 7fl*£ tfl#°.3. n} 

3 nl^^l-^- rf^. 3 200 « ^-g-^H °<H ^» ^ 

a}£:?1* Jr^^- 8 ^A^l-^rf. a>^- 25 TCS sl-^o.^ ^4 

A>S^ 1 ^ 10 3J ^ 9 Al«-E] 7 Al^l 10 5) n>4 ^^-514. 

< 161 > -£ 12^ pmlectmGH7l- o]ai^ ^^^^ n^e)-*! ^ <^a}- tfl^g. nl^e^o) a). 

S-§:# M-H^-^i n^^^lcf. ^71<H]a^ iLig ^^^1^- ol^ef^ll-^: -a*]: 

<i62> (2) JL^# °Jo] -ffc 

^1- it^fe #^«]^ pmlectcGH# °J<H t^\H ol^s^c}. zl ^ ^ ofl 

<164> CD °o lc H ^ sM-S^eJ \+4 ^4* £<H ^\+# tflAj-o. 
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3. nl^^nl^oj^. ^^^4. 0.85 % NaCHl 1:53. ^ ^ <*{-§- 

°<H \+ 500 7fl# 500 ^ ^7H><^ ^f-^H ^ ^ 10 25 °C ^7>*H =^ 

^l^U, 100 m^^ ol-g-^H -f 25 °C 45^1 ^-§-*HS4. 4 

1 nfl ^^\+# 12 °C ^21 ^ xI^aI^Izl pmlectcGH 

<165> © JfSj- 1 71]^ ^ t|l2? ^ o^^a] ^I£f , o]*\^6\]x\ 

^TOt 7fl^ll-# a}Jf» PCR «o v ^^S ^A>§>5tcf. PCR 

^■Ji^^l 3 3 S^H*! lecP 2FWSf °<H ^J"iS^ -fr^l^H ^J±3 < ?! ^fl H^M 
^ cGH 2R-I- <>]-g-«}5$4. 



<i66> lecP 2FW: 5'-GH ATG GAG TCC CTC CCA C-3' HI 16) 

<i67> cGH 2R: 5'-ACA ACA CCT GCA CCA GCT GGC TG-3' H<1 18) 

<i68> (PCR 

<169> Ir-fHr 28 ^ 

<i70> 15 mM MgCl 2 U-rr 10X PCR (Roche) 5 fd 

<i7i> 10X dNTPs(^ 2.5 mM) 5 jd 

<172> 5 uM ^4°H mlectP IF 5 jd 

<i73> 5 uM ^ HeHH cGH 2R 5 id 
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<i?4> Taq DNA (Roche 5 unit//^) 1 

<i75> DNA(1 #g/V) 1 

<176> (PCR 

<i?7> 1 *M#: i7 j ^ 94 ° c 2 

<i78> 30 Afol^: ^ 94 « c x g. f o^sy 58 ° c x ^ 72 °C l £ 30 3i. 

<179> 1 ^H#: ^ 72 °C 5 

<180> ~L ^A, #3.3 <H*fl«f £££ 3H\+ 7fl*fl 



^ Hl^r^r Dl^]^n]^<y^ ^^o] 23 %(179/789H «fl^5l4. °llr 

711^11-* PCR ^^tt 44, 98 % 7fl^l#ol H - 

*H pmlectcGH!- Ifsfe <W*I M-^M", £ <*§ ik^tf 

$ *Hm*l^°*H ^*fl 7\^n -fKtsl&^i- £ 5. 13^ 

pmlectcGH7> o)±\Q 5-0^ ^HM-cr <g<H£) PCR £^ 44» 

<i8i> (S) ^ ^ 4 7fl^^ PCRofl ^^-^1^ F0 7fl«i: cfl^Vo S 

-^43 30 -id^H 10 *W 3 ^<R> ^, 

^ ^1 2x4 M f^H^HN 25 °C ^3^] ^-g-sj-i 7 7fl^H 

^ ^ ^ -3 -fr^^^l *M o^ol JL^- 95 % ojAj-o} ^ 

^.^i=f( P >0.05). ^^^^ 'SH^^fe- nfls^l yl^H -H-^^^l 
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^7} $#o) 44^0.4, ois^> ^ 7]]a1 30 <£»B\ ##4534. ^ 

4°j jm* 7 7i\m * #4 ^ jjL^ 3 tifl ^o] 7 > ^4. £ Mfe 

pmlectcGH7l- oj^ jjL^. 7 7fl ^ $33$- oj^ ^ ^a> 4^ 0^4 H7]# B]M 
*H4 iL 0 ^^ *M Q ]JL, s. 15fe pmlectcGH7> <%o] *J <^h> t))^ 

°J43 44\fl ZLHflSol4. 

°HMH #4£- 44 £ ^4 *1^44 -f}-#4 s^4« 
^ *«*I4«- oi-g.^ 4^444 °J44 «4<H14 4°^ J:43 o. 

5- 1^84^ ^ $Ul4, ^-4 4^44 ^4 -8- #4 a^^4# s^sfe 
!Hi*!4S 4^44 * o oloH o]4^ 3^ 4J£ ^ ^ 7Ht*Ml sit* «^ fiol 
<LMH°J J±<>U a> s ^^j:^.oi ^-4^0.5. 7fl*m ^-g-*v 

4-f-# ^ si 6.4, °15.^4 #4 494H§ #4 14t ^ 014. 
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l*a^ 1] 

f-Sfe DNA. 
I^H" 2] 

3] 

^ 2 1H fl*H, £3«fE) pmlectP (KCTC 10124BP) 
[^H" 4] 

-n-^^f# Iffffe ^tiflt). 
5] 

^ 4 %H1 floH, pmlectmGH (KCTC 10126BP) 

[^t 1 * 6] 

7] 

* 6 %H1 fl<>H, ^^5, pmlectcGH (KCTC 10125Bp) 



60-35 



8] 
9] 

6 ^^jBlS. H*}^^ °^{Cyprinus carpi 6) . 
10] 

ill 
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IS. 1] 



11- 



-12 



is: 



21 



99 
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[-£ 2a] 



31 



51 
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[5. 2c] 
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3] 
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ISL 4] 
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[£ 5a] 

M + 1 23 4 56789 10 




ISl 5b] 



M + 1 2 3456 78 
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[5. 6a] 



[5- 6b] 



(J 



IS 7] 



pmlectBFP 



oF 

So 
so 



100 
80 
60 
40 
20 
0 



pmlectCAT 

2 140 
I™ 120 

ETJ 100 

3 80 
22 60 

Kll 



DJ 
MO 



40 
20 
0 
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<110> KIM, Dong-Soo 
NAM, Yoon-Kwon 
NOH, Jae-Koo 

<120> EXPRESSION VECTOR CONTAINING LECTIN GENE REGULATION SITE OF MUD 

LOACH 
<130> PPBA0566 
<160> 18 

<170> Kopatentln 1.71 
<210> 1 
<211> 2329 
<212> DNA 

<213> Misgurnus mizolepis 
<400> 1 



aagagtgtgg ctttctaccc agaacattcc gatgcgttcc gtctcgaata aacttgctcc 60 

caaatttatt ggcccgtttt ctgttaccaa gatcattaat ccggtaacag tgcgtctgag 120 

ccttcctccg gcgtacagga gggttcaccc tgtgttccac gtctccaata ttaaaccggt 180 

gattttttcc cgtcttaatc cgcctgcccc ggttcccccc ccgcctcgtc tcgttaatgg 240 

ggaaccgact tattcggtta atcgtattct ggactccaga cggaggggac gcggatttca 300 

gtacttggtg gattgggaag gttacggtcc ggaggagaga aggtgggttc ctgctcggga 360 

catactggat caccgcctta tcgatgttta caatcaacag gtaaagcagg ctgggaacgt 420 

caaggggcgt tcctagggga gggggtactg tcacggtagg aaatcctctg tttcctccgt 480 

gtcatgtttg tgtgtgtgtg tgtttgttac tctctgctct gccatgtgct cgttaggctg 540 

atgtcgctca cctgtgtgtt gattgcctcg ctccagctgc tcatcattac atctcctcca 600 

taaatactca catgactctc tgttccctgc cagatgatca ctttctgttt ggtcctcgtg 660 

ttgtgtggtt ctacgtctca gtcttggatt acgagttgca ttgtggattg tttattgtcg 720 

tagtcgtctt cgtgtggatg ttccgtgtac agtctggatt caccactgct caccactcca 780 

ccaacgccgc actcaataac cacctaccac cgtagtcctc gtcaccattg ccaacaacac 840 

cggacatttc ctgcttgtgt catttctctc tttgtgttta taaataaaca ttgtgttttc 900 

acctgcaatt gcttccgctc agttcgtgtc attacaagta cctcaaaata catattagta 960 

tctcaaaggt acatattgct actaaatgtt tacacatctg tacctaatgg tccatacaat 1020 

taccttttta aagggtgctg ccccagtgac agctagggta catattttga cttttttcta 1080 

acaatgtagg tcctaaaggt acggtaggct aatctaccca aaattgtatt ctgttttgta 1140 

ttcctgtagg taccaaacag aaacttaggg tacagcccca gtgacagaaa aggtacagtt 1200 

ttgtacctta atttctgaca atgaacgata aacaagaata actaaaacac taccaaatga 1260 

tactaaaaac gaaagcataa aaaagatgaa aactaaaatg caaagaaaag aaaactgaag 1320 

tgactgagtt aaatttatgg cagaatgttt cctgtttctg ataagatgaa aaccttactt 1380 

ctaataaccc aaataaccaa ataattatct gcaaacatta aagaaactca gttatgcaat 1440 

ctatggtaaa tagttactga aagaatacac caatgccaag gtttttgggc aagaggtttg 1500 

tttacatgat atttactttt tgtgtggtca gatgagctgt ccggtggtgg gcccgtcggc 1560 

catggttcag gcttttacgt gctgcaaatg ggaatgagtc aggttcagtt caacagcctt 1620 

gaacacgaag tgatgtgaaa tgctgatcag ctgttcagct taaaaaaagt tcatttgctg 1680 

ccttaaaatc caactttaaa atattagttg acacaaacag ttttaaacag tttctcgttt 1740 

tgagtcaact aatattttta agttgaatga actcaaaatt ttaagtcgct ttttaagttg 1800 

aaacatttct ttaccgttta tatcaagcag actgcaataa aactcttaca aaaatgcttc 1860 

tttgcatgat cacacacatt aaagaaacac actaaaaata caaaaataaa caaatctata 1920 

tatgcaatat atttatataa aatacttgca ataaacagta aaataacaaa atctaatgta 1980 
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aagacatgag tcaataaaaa tatgtaaaac atccataaat gtaaaatata ctgaaagaaa 2040 

tgtgaacaca gaaaagtgtt catgtgtcag atcaggatgt ttattttgat aaccatcaca 2100 

tttcatcata tattgtatac atatatacaa gttcatgata tccagattta cttttcttgt 2160 

ttatgttatg gagtccctcc cactgaacaa aagtataaaa gataggactc ctcattgacc 2220 

atcacacaat ctacactgaa gttctgaaag tgaagatttg acaaaaaggt gagtttttat 2280 

aacattaact tcagcagtgt acatatgagt gcagatgtgt cacttttcc 2329 



<210> 2 

<211> 7224 

<212> DNA 

<213> Misgurnus mizolepis 
<220> 

<221> CDS 

<222> (2425).. (2487) 

<220> 

<221> CDS 

<222> (2695).. (2778) 

<220> 

<221> CDS 

<222> (2889).. (3014) 

<220> 

<221> CDS 

<222> (3198).. (3311) 

<220> 

<221> CDS 

<222> (3918).. (3986) 

<400> 2 



caggtgaggt cgcgcaccaa ggctaaggcc gatcgccacc agtcgaagcc tccccgttac 60 

gtcgtcggtc aaagagtgtg gctttctacc cagaacattc cgatgcgttc cgtctcgaat 120 

aaacttgctc ccaaatttat tggcccgttt tctgttacca agatcattaa tccggtaaca 180 

gtgcgtctga gccttcctcc ggcgtacagg agggttcacc ctgtgttcca cgtctccaat 240 

attaaaccgg tgattttttc ccgtcttaat ccgcctgccc cggttccccc cccgcctcgt 300 

ctcgttaatg gggaaccgac ttattcggtt aatcgtattc tggactccag acggagggga 360 

cgcggatttc agtacttggt ggattgggaa ggttacggtc cggaggagag aaggtgggtt 420 

cctgctcggg acatactgga tcaccgcctt atcgatgttt acaatcaaca ggtaaagcag 480 

gctgggaacg tcaaggggcg ttcctagggg agggggtact gtcacggtag gaaatcctct 540 

gtttcctccg tgtcatgttt gtgtgtgtgt gtgtttgtta ctctctgctc tgccatgtgc 600 

tcgttaggct gatgtcgctc acctgtgtgt tgattgcctc gctccagctg ctcatcatta 660 

catctcctcc ataaatactc acatgactct ctgttccctg ccagatgatc actttctgtt 720 

tggtcctcgt gttgtgtggt tctacgtctc agtcttggat tacgagttgc attgtggatt 780 

gtttattgtc gtagtcgtct tcgtgtggat gttccgtgta cagtctggat tcaccactgc 840 

tcaccactcc accaacgccg cactcaataa ccacctacca ccgtagtcct cgtcaccatt 900 

gccaacaaca ccggacattt cctgcttgtg tcatttctct ctttgtgttt ataaataaac 960 

attgtgtttt cacctgcaat tgcttccgct cagttcgtgt cattacaagt acctcaaaat 1020 

acatattagt atctcaaagg tacatattgc tactaaatgt ttacacatct gtacctaatg 1080 

gtccatacaa ttaccttttt aaagggtgct gccccagtga cagctagggt acatattttg 1140 

acttttttct aacaatgtag gtcctaaagg tacggtaggc taatctaccc aaaattgtat 1200 

tctgttttgt attcctgtag gtaccaaaca gaaacttagg gtacagcccc agtgacagaa 1260 

aaggtacagt tttgtacctt aatttctgac aatgaacgat aaacaagaat aactaaaaca 1320 
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aaaaagatga aaactaaaat gcaaagaaaa 1380 

gcagaatgtt tcctgtttct gataagatga 1440 

aataattatc tgcaaacatt aaagaaactc 1500 

aaagaataca ccaatgccaa ggtttttggg 1560 

ttgtgtggtc agatgagctg tccggtggtg 1620 

tgctgcaaat gggaatgagt caggttcagt 1680 

atgctgatca gctgttcagc ttaaaaaaag 1740 

aatattagtt gacacaaaca gttttaaaca 1800 

aagttgaatg aactcaaaat tttaagtcgc 1860 

atatcaagca gactgcaata aaactcttac 1920 

taaagaaaca cactaaaaat acaaaaataa 1980 

aaatacttgc aataaacagt aaaataacaa 2040 

atatgtaaaa catccataaa tgtaaaatat 2100 

tcatgtgtca gatcaggatg tttattttga 2160 

catatataca agttcatgat atccagattt 2220 

ccactgaaca aaagtataaa agataggact 2280 

agttctgaaa gtgaagattt gacaaaaagg 2340 

tacatatgag tgcagatgtg tcacttttcc 2400 

atg gca gtc atg aga get ctt gtg 2448 
Met Ala Val Met Arg Ala Leu Val 
1 5 

ctt ctt ttc ttg gtc ttt tct gtt gag agt gca cca ggt aac 2490 
Leu Leu Phe Leu Val Phe Ser Val Glu Ser Ala Pro Gly 

10 15 20 

caagacgttt acaagattga ccaaaccctg ttaccaatat tccagattaa attcccataa 2550 

aattgtgttt tccataaaac ttgttaaaca ttataaacat catgaaagga tgtcaacaga 2610 

agcaacattt aaagcactta tagacagaaa cataaaacta ataatgtgac tttatattac 2670 

taatatttta atcactgtat agct cat cgc tgc cca cat gga tgg aca 2718 

His Arg Cys Pro His Gly Trp Thr 
1 5 

ccc ttt ggt gtg caa tgc tac aaa ttc ttc tct cag tea gtt gac tgg 2766 
Pro Phe Gly Val Gin Cys Tyr Lys Phe Phe Ser Gin Ser Val Asp Trp 

10 15 20 

ate aca get gag gt actgttattc agttattcaa attgttgaat aagaatactc 2820 
He Thr Ala Glu 
25 

aatgtcatga tccaagctga aacagattag attttatatt tgcaataaaa taatctctct 2880 

ctctttag aaa aac tgt caa tct att gat get aat ctt gca tct gtg cgc 2930 
Lys Asn Cys Gin Ser lie Asp Ala Asn Leu Ala Ser Val Arg 
15 10 

agt aca atg gaa cac aac ttt etc ctg agt ctg att gtg tct get aac 2978 
Ser Thr Met Glu His Asn Phe Leu Leu Ser Leu lie Val Ser Ala Asn 
15 20 25 30 

aca cgt gtt tgg att ggt ggc cat gat ggt gaa act gtaagt cattttgetc 3030 
Thr Arg Val Trp He Gly Gly His Asp Gly Glu Thr 

35 40 

tgaaatgctg atattgtcat ggctagtctg aaattaatgc tttaattata aaactgattt 3090 

ttctatagat acaataacta aatgcttttt gttacaatat aaatgattga attatatcat 3150 



ctaccaaatg 
gaaaactgaa 
aaacct tact 
agttatgcaa 
caagaggt 1 1 
ggcccgtcgg 
tcaacagcct 
ttcatttget 
gtttctcgtt 
tttttaagtt 
aaaaatgett 
acaaatctat 
aatctaatgt 
actgaaagaa 
taaccatcac 
acttttcttg 
cctcattgac 
tgagttttta 
tgttcattca 



atactaaaaa 
gtgactgagt 
tctaataacc 
tctatggtaa 
gt ttacatga 
ccatggttca 
tgaacacgaa 
gecttaaaat 
ttgagtcaac 
gaaacatttc 
etttgeatga 
atatgeaata 
aaagacatga 
atgtgaacac 
atttcatcat 
tttatgttat 
catcacacaa 
taacattaac 
ttttcagatt 



cgaaagcata 
taaatttatg 
caaataacca 
atagttactg 
tatttacttt 
ggcttttacg 
gtgatgtgaa 
ccaactttaa 
taatattttt 
tttaccgttt 
tcacacacat 
tatttatata 
gtcaataaaa 
agaaaagtgt 
atattgtata 
ggagtccctc 
tctacactga 
ttcagcagtg 
catc 
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aaatgaaaag attattagta aactctttga ctctcctcac tcattag gaa gga caa 3206 

Glu Gly Gin 
1 

tgg ctg tgg tct gat gga tct caa ttt cac ttt acc aac tgg tgc cct 3254 
Trp Leu Trp Ser Asp Gly Ser Gin Phe His Phe Thr Asn Trp Cys Pro 

5 10 15 

gga gaa cct age aat aat ttt ggt aaa gag aac tgc ctg gag at a aac 3302 
Gly Glu Pro Ser Asn Asn Phe Gly Lys Glu Asn Cys Leu Glu He Asn 
20 25 30 35 

ttt aca cgt aagaaagtc tcatatcatt attgttttta tttacaatct taaaattcta 3360 
Phe Thr Arg 

tagcattttg tattaaattt -acttgtttaa tgtcagaaaa tgctacgtgc agtgtattca 3420 

ctacattcag atccctttaa cctttcagtg ttgttatttt geagectgat ggtacaattg 3480 

tttgaattca tacttggttc cccataatga aaaagtgaaa acagaatttt ataaatgtct 3540 

gtaaaaaatt ttaaaagaaa aaatgtcaca tttactgtat ttaaaccaag ggtgccaaac 3600 

tctgtcttgg agggceggtg gtgacctgtg tagtttagct ctaacactaa tcaaacacac 3660 

ctaaagcagt ttattaaagt ctaactaagc atactagaaa cttctagaca ggtgagctga 3720 

gacaagttga aactaaactc tgcaggacac cgggcctcta ggaacgagtt tgggcacccc 3780 

tgatttagac cctttgcaac aacacttgaa attttgetea gatgectett gategttget 3840 

gatttataca tttattttta ttcaaactac aceggtaatg atcagtactg attttatttt 3900 

catcttatcc cacagag aac cgt tgc tgg aat gat gcg gat tgt tea acc 3950 

Asn Arg Cys Trp Asn Asp Ala Asp Cys Ser Thr 
1 5 10 

aca ate age tac att tgt gee caa cct att aga tea tgaa aaatcaatct 4000 
Thr He Ser Tyr lie Cys Ala Gin Pro He Arg Ser 

15 20 

gtttcaaagt actatgattt tactacatgc ctatacattt ttttctgatc ttattcttaa 4060 

aactcagtat cttactgaag ctttctgaaa acttctccaa tcaataaaag catttataaa 4120 

gcaaattgtt tgcattgttg agtcaaaaaa attaatcatc aaattaaata caatataaaa 4180 

caaaacaaca atacatctaa aataacaaaa agggctttca caattgaaat agttaacctc 4240 

aggttattct aaaccccagg tttaaagaat cctgggttat ctgtttcacg tttcacactg 4300 

ttcatactta accaggaggt aaagaaataa ccctgggtat tcataatctg atgtttcaca 4360 

ctgtgcattt ctaaacctta agttaatgtt ttcatttgea tatttggggt gtcagcaatt 4420 

taaggaagtt tcttcacctc ctcattagca tccagacagc agaagtaggg aactgagcag 4480 

cgttcatgac tgaggttctc ttcagaacaa ctgaagtaca ttgagactaa tccatgtaag 4540 

agattcctcc acagecagtg gcatgtttac cattttgggg gtcctaagca aagttcaaga 4600 

accggggccc cccatgcccc agcattgccc aaggtttttc atttgaattg cacaacaata 4660 

acattcagta tacagaatta agttagatat atataaaccg ggtttattta gttgtaccct 4720 

gcttaaagta acactaaatt gttacagtat gacaaagatt cttatagatt catatataga 4780 

tgtcttagga tgtatttaaa acaatgtaat taatactgea acttcagtgt ctgacatctt 4840 

actaaaaaaa ctaaatgagg aaaaagagga agcattagat tatgattcag actggtctaa 4900 

caaacaccag caaacaatat tgtaagttgg ttaatgcttg acttaatgga tgggaatcac 4960 

ataactctca tgttcatatt gcaaaaacaa acttactgtg agatacaaca agcatataga 5020 

ctagacatac actaaagatg agattttaat gacaatgatg agatacagaa tatgatttat 5080 

gtattttcga catgtgtggt gtctttatca tgttaatacc tgtacgagca tggaacaaaa 5140 

gatgcgtgaa tgttgtgcag ttatgagagc aaagatagag tcgtgtgagc gctcattcca 5200 

gcacttgtgt ggctgcattt gtgcgcgctg agcagaggtc cgctttcccg tagagcttcg 5260 

ttcatgaagt agectttatg tgcccttgca aggatgtggg caaatattat tetgegtgea 5320 
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tactcacaca tctctccctc gcacgtgctt tatccgtacc ttagatttgg ttctgaataa 5380 

acctaacata ctttcgcaca ccttgtggcc agtagggggc ccccaagcct gcgggcccta 5440 

cgcaattgca tggtttgcgt ggtgggtaaa cacgccactg gttacattgc aagatacttt 5500 

gtaaaaaaat gttaatctgt taatagtgcc ctattttaac aatctaagtg catggtctaa 5560 

agtgcaaaag ggtttgtcct aatccacttc tgctaattta acgacgggac aaattttggg 5620 

gcgtctagcg cactgtctta aagggttgtt cctattctag taatgagtaa tgggtgtgtt 5680 

ttgggcatga gttcgattca atgttattta tataaagctt ttcacaattg tttaattgtt 5740 

tcaaagcagc tttacattaa aatatatatt actgtttttt taaactgatg taagattgac 5800 

acgaacagtg attgttgatt tgtatgtgca tcaaggcaag gcaagtttat ttgtatagca 5860 

catttcatac acagaggtca ttcaaggtgc tttacataga aatgagaaaa caatatatga 5920 

gaaaaaaagt atgtagaaaa aaatcaaaga tacatttgaa tttaaaatat caattaaaag 5980 

aaaataaatg tgattttaat agaaactgtt taaatgtgtg aaaaaaataa agtataaaac 6040 

agtaaaaaaa aattattatt atttagctca gtgggaccat atacaggttg aacaggagtg 6100 

cttcggacaa cctgacaatt gtcagaatag atcagagaat tgcctggaaa taaacttttg 6160 

aagtaagaat gtctattatt attgttttta ttataatctt aacattttat aggatttagt 6220 

acacaataag ccagtttagc tgtcagaaaa tgttacgtgc agtgcattca ctacattcag 6280 

atccctttca ttttattttg ttcaatgttg tgtagtgatt ttgacacgag caccaattaa 6340 

tttagtgatt ttcacatggg caaccattgg ttagtagtat gccatacaca ggacactaga 6400 

ggtttcagaa gtacatgctg ggaccaaaga gaccttatta gtactgtcac ggtaggaaat 6460 

cctctgtttc ctccgtgtca tgtttgtgtg tgtgtgtgtt tgttactctc tgctctgcca 6520 

tgtgctcgtt aggctgatgt cgctcacctg tgtgt tgatt gcctcgctcc agctgctcat 6580 

cattacatct cctccataaa tactcacatg actctctgtt ccctgccaga tgatcacttt 6640 

ctgtttggtc ctcgtgttgt gtggttctac gtctcagtct tggattacga gttgcattgt 6700 

ggattgttta ttgtcgtcgt cgtcttcgtg tggatgttcc gtgtacagtc tggattcacc 6760 

actgctcacc actccaccaa cgccgcactc aataaccacc taccaccgta gtcctcgtca 6820 

ccattgccaa caacaccgga catttcctgc ttgtgtcatt tctctctctg tgtttataaa 6880 

taaacattgt gttttcacct gcaattgctt ccgctcagtt cgtgtcatta cagaatcatc 6940 

tggccataca tggaagcagc aggagaccaa cccacggcca cgctggagga atttctccag 7000 

cgaactctgg ctcgtatgga tcttcaggac cagtcgatca acgaaatgcg ataggccgtc 7060 

catgcaatga tgacgaaggt gtccgagctc tctcagcgtt cctctcatcc ttcgcctccc 7120 

actgcgccac ccacaccgcc cgcaccatct tctcctccaa ggggtggttt tcctccggag 7180 

ccccgattac cgatccctga gaaatactcc ggtgagccaa atta 7224 



<210> 3 
<211> 21 
<212> PRT 

<213> Misgurnus mizolepis 
<400> 3 

Met Ala Val Met Arg Ala Leu Val Leu Leu Phe Leu Val Phe Ser Val 

15 10 15 

Glu Ser Ala Pro Gly 
20 

<210> 4 
<211> 28 
<212> PRT 

<213> Misgurnus mizolepis 
<400> 4 

His Arg Cys Pro His Gly Trp Thr Pro Phe Gly Val Gin Cys Tyr Lys 
15 10 15 
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Phe Phe Ser Gin Ser Val Asp Trp He Thr Ala Glu 
20 25 

<210> 5 
<211> 42 
<212> PRT 

<213> Misgurnus mizolepis 
<400> 5 

Lys Asn Cys Gin Ser He Asp Ala Asn Leu Ala Ser Val Arg Ser Thr 

15 10 15 

Met Glu His Asn Phe Leu Leu Ser Leu He Val Ser Ala Asn Thr Arg 

20 25 30 

Val Trp He Gly Gly His Asp Gly Glu Thr 
35 40 

<210> 6 
<211> 38 
<212> PRT 

<213> Misgurnus mizolepis 
<400> 6 

Glu Gly Gin Trp Leu Trp Ser Asp Gly Ser Gin Phe His Phe Thr Asn 

15 10 15 

Trp Cys Pro Gly Glu Pro Ser Asn Asn Phe Gly Lys Glu Asn Cys Leu 

20 25 30 

Glu He Asn Phe Thr Arg 
35 

<210> 7 
<211> 23 
<212> PRT 

<213> Misgurnus mizolepis 
<400> 7 

Asn Arg Cys Trp Asn Asp Ala Asp Cys Ser Thr Thr lie Ser Tyr He 

15 10 15 

Cys Ala Gin Pro lie Arg Ser 
20 

<210> 8 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for amplifying a lectin gene regulation site of a mud 

loach 
<400> 8 

ggaaaagtga cacatctgc 19 
<210> 9 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for amplifying a lectin gene regulation site of a mud 
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loach 

<400> 9 

ggaaaagtga cacatctgc 

<210> 10 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for detecting a BFP gene 

<400> 10 

ggccacaagt tctctgtcag tg 

<210> 11 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for detecting a BFP gene 

<400> 11 

gggcagattg tgtggacagg 

<210> 12 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for detecting a CAT gene 

<400> 12 

ctataaccag accgttcagc 

<210> 13 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for detecting a CAT gene 

<400> 13 

cgccccgccc tgccactcat cgcag 

<210> 14 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for amplifying a growth hormone gene of a carp 

<400> 14 

ccgcggacaa acattcacaa gctcttaact aag 

<210> 15 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> primer for amplifying a growth hormone gene of a carp 

<400> 15 

ttctctatta aagttttaaa ttgcatcca 29 

<210> 16 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for detecting a lectin gene regulation site of a mud loach 

<400> 16 

gttatggagt ccctcccac 19 

<210> 17 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for detecting a growth hormone gene of a mud loach 

<400> 17 

cagccagctg gtgcaggtg 19 

<210> 18 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for detecting a growth hormone gene of a carp 

<400> 18 

acaacacctg caccagctgg ctg 23 
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